
Through dive surveys, the wreck was surveyed in six sectors (av. dive
time = 70 mins).
36 quadrats were sampled - 18 horizontal and 18 vertical, within which
a total, N = 158 Gorgonian colonies were assessed. 
Through image analysis, species were annotated (using Biigle) and
categorised based on damage (% Health Status; Fig. 1) and level of
Epibiosis (Fig. 2) (adapted from Bejarano, et al., 2017 & Garrabou et al.,
2018). 
Branch Fan Surface Area (Log  BFSA; cm ) was also calculated (using
ImageJ) as means of expressing scalar dimension (see Fig. 3) - allows
for directly comparing health/epibiosis between small, narrow species
(e.g. E. singularis) compared to big and wide species (e.g. P. clavata).
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Gorgonians are among the most important habitat-forming/Foundation Species of benthic
communities in the Mediterreanean Sea and are known as ‘Coral Gardens’ and ‘Animal Forests’.
Through their 3D structure and biomass they provide structural complexity and enhance surrounding
species diversity. Healthy gorgonian gardens are associated with an array of ecosystem goods and
services such as habitat and refuge provision, act as Carbon Sinks, as well as provide cultural
ecosystem services supporting recreational dive tourism (Thierry de Ville d'Avray et a., 2019).

The main aim was to assess the health status of gorgonians, focussing on four species: the white
gorgonian - Eunicella singularis, the pink sea fan – Eunicella verrucosa, the red gorgonian –
Paramuricea clavata and the orange gorgonian Leptogorgia sarmentosa. 

Figure 1.  Health status based on % damage. Most common injury range  
                 observed for all gorgonians: 6 - 50 % affected/injured 
                 (Categories C & D). 
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Implications

British Gibraltar Territorial Waters (BGTW) is located within the Western Mediterranean
subregion which is known as a ‘Biodiversity hotspot’, as well as an important Maritime corridor
with > 100,000 vessels transiting the Straits of Gibraltar per year. 

Within the Artificial Reef Network, the ‘Ark of Jesus Christ’, a shipwreck sunk in 1994 (19 m depth)
was sampled to assess gorgonian health:

Level 1 (a) healthy E. singularis, (b) healthy P. clavata. 
Level 2 bare skeleton tips of (a) P. clavata. Level 3 (a) E. singularis tips overgrown
by W. setacea and (b) E. verrucosa covered with R. okamurae. Level 4 (a) E.
singularis covered by R. okamurae and overgrown with a hydrozoan. Level 5 (a)
and (b) gorgonia overgrown with Womersleyella setacea and two bryozoans,
Pentapora fascialis and Omalosecosa ramulosa.

Figure 2. Level of epibiosis. 

Whilst all four gorgonian species were present throughout the wreck; Eunicella singularis was
the most dominant (73 colonies), followed by L. sarmientosa (n = 28), P. clavata (n = 27);
Eunicella verrucosa was the least abundant (n = 16).

Irrespective of Branch Fan Surface Area (BFSA), > 60 % of all gorgonians (n = 99 colonies)
displayed injury (Categories C and D: 6 - 25 and 26 - 50 %, respectively) - see Fig. 1. 

Level 3 Epibiosis was the most dominant level observed (see Fig. 2) in all gorgonians with the
south Asian brown algae Rugulopteyrx okamurae the predominant coloniser, as well as
Womersleyella setacea observed on denuded branch tips. 

Eunicella verrucosa and Paramuricea clavata were the species that were observed to display
the most injury adding further evidence to their IUCN Red List classification of Vulnerable and
Near Threatened, respectively.

The pervasive extent and distribution of the invasive species
Rugulopteryx okamurae within the Western Mediterranean has wide
reaching consequences for overgrowth of vulnerable gorgonian colonies

with successional colonisation by opportunistic epibionts.

We are witnessing a regime shift with a replacement of
Coral Gardens and Animal Forests with low lying algal
turf ; the impacts to ecosystem services are yet to be

determined.

Figure 3.  BFSA. 


